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BORDEN’S REVIEW of NUTRITION RESEARCH 


NUTRITION IN PUBLIC HEALTH 


I. The Problem of Rice Eating Populations 
in the Orient 
By RUTH WOODS 


The conquest of disease has been perhaps one of the single largest fac- 
tors in the prolongation of the life span of the human race. In the history 
of modern medical science there have been three major classes of diseases 
with which to contend: the infectious diseases; the nutritional deficiency 
diseases; and the degenerative diseases. 

With Pasteur’s demonstration of the role of pathological micro-organ- 
isms as causative agents in disease, the way was paved for a fuller under- 
standing and eventual control of this type of disease. The control of in- 
fectious disease through vaccines, chemotherapy and antibiotics — develop- 
ing into full fruition only in the last decade or two — may be considered 
to be now fairly well in hand. 

The concept of a disease caused by a negative factor, such as lack of 
one or more food elements, was more difficult to grasp. This was especially 
true in view of the miraculous discoveries made possible following the in- 
troduction of the germ theory of disease. Yet the shadowy origins of this 
newer concept were beginning to take form as early as the times of Cartier, 
} the British “limeys,” Takaki’s experiments with the Japanese Navy and 
j numerous other instances in the pre-history of nutrition when men discovered 
through experience that certain foods had the power to prevent or cure cer- 
tain types of fatal diseases. It was not until the classic and dramatic studies 
of Joseph Goldberger proved beyond a doubt that the dread plague, pellagra, 
| is a disease which is caused simply by dietary deficiency and not by germs, 
} that the concept of a deficiency disease was finally recognized. 

In the brief fifty years of its history, the science of nutrition has un- 
covered many new concepts concerning human life and health. In conjunc- 
tion with physiology, medicine and biochemistry, as well as many other 
branches of biological science, the “newer knowledge of nutrition” has shed 
light on the causes, nature and mechanisms involved in the development 
of many of the deficiency diseases and has brought these diseases, too, like 
the infectious diseases, well within the realm of control. 
| In the last few years evidence has accumulated steadily to indicate that 
| nutritional factors, whether because of deficiency of supply, excess or im- 
balance, appear to be important in the etiology and control of many of the 
degenerative diseases such as atherosclerosis, diabetes, liver disease, kidney 
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disease and hypertension. It has been shown experimentally within the last 
two years, in fact, that nutritional deficiencies of short duration early in life 
may have long range effects, manifesting themselves in later years in the 
form of characteristic and severe degenerative diseases. 


It is becoming apparent that the conquest of many diseases today and 
in the near future may be determined in large part by the practical applica- 
tions of modern nutrition research. 


Such practical application has lagged somewhat behind the experimental 
and clinical findings. Nevertheless, the outlook is encouraging. Although 
the study of nutrition in our medical colleges today occupies a rather small 
fraction of the curriculum, the application of nutrition principles to clinical 
practice has already assumed an important place in such medical specialties 
as pediatrics, obstetrics, geriatrics, and surgery. 


It has been only in the last decade, however, that attempts have been 
made to utilize the principles of nutrition in their widest application, namely 
to raise the general level of public health. The present Review is concerned 
with this aspect of nutrition — the translation of laboratory and expeti- 
mental findings into practical applications in the field of public health. 


Prevalence of Malnutrition: 


In the United States, traditionally the “land of plenty,” and popularly 
believed to be the ‘‘best fed nation,” chronic malnutrition has been wide- 
spread for many years. This fact has been repeatedly attested to by numerous 
government surveys and the findings covering studies up until 1944 have 
been thoroughly reviewed (1). 


This year marks the tenth anniversary of the bread enrichment program 
which was initiated in the United States in 1941 as a major public health 
measure to reduce the serious national dietary deficiencies in certain major 
food elements. The fortification of milk with vitamin D, of margarine with 
vitamin A, of table salt with iodine have constituted still other measures 
designed to improve the national nutritional status through enrichment of 
staple food items. An assessment of these public health measures in the 
United States in terms of the current nutritional status of the populace will 
appear in a near future issue of this publication. For the present it may be 
observed that a recognizable and pronounced improvement has been effected, 
but the goal of adequate nutrition among the general populace still remains 
to be fully achieved. 


In Newfoundland, generalized nutritional deficiencies were so serious 
as to merit a thorough investigation by a scientific committee made up of 
members of three nations. This was done at the request of the local New- 
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foundland government. A summary of the Newfoundland nutrition survey, 
of the nutritional measures instituted, and of the medical findings following 
the institution of these public health measures appeared in earlier issues of 
this Review (2, 3). 

In view of the findings showing the widespread prevalence of malnu- 
trition in the United States and in other Western countries, it is not sur- 
prising that in the hunger-ridden countries of the world deficiency diseases 
due to malnutrition are even more serious. In fact, while these studies on 
the prevalence of widespread subclinical deficiencies were being investigated 
in the United States and Canada, statistics of the United States Public Health 
Service revealed that as late as 1947, a full-blown nutritional deficiency 
disease — beriberi — had taken a toll of over 24,000 lives in a single year 
in the Republic of the Philippines! During 1946 and 1947, beriberi ranked 
second only to tuberculosis as the cause of death in this area. Out of every 
100,000 people in the Philippines in 1946, about 170 died of tuberculosis 
and about 150 of beriberi. These facts are cause for serious reflection in 
connection with the common belief that beriberi and other deficiency diseases 
are a thing of the past to be found chiefly in textbooks. 

Although reliable statistics are not available for other areas in the 
Orient, existing information indicates that chronic undernourishment, mal- 
nutrition, impaired health, vitality and physical development, and a high 
incidence of severe deficiency diseases are widespread throughout the Orient 
today. There is further evidence that the most serious deficiencies are asso- 
ciated with the areas where rice consumption is highest, indicating the nutri- 
tional inadequacy of white rice — a food which constitutes the major part 
of the diet of far more than half of the entire population of the world today. 

It has been said said that the remoteness of the Orient in terms of dis- 
tance and custom may make the problem of beriberi’s waste of human life 
seem less important or immediate to people in the Western hemisphere than 
it is to the people of the rice-eating nations. But, it has been pointed out 
further, that the war in Korea should serve to remind such persons that the 
world is far smaller than it used to be, and that no nation in the world 
today can afford to be unconcerned with the Far East — for selfish, as well 


as for humanitarian, reasons (4). 


The Nutrition Problem of Rice-Eating Populations: 


Rice, wheat and corn are the three main staple cereals of the world. Of 
the three, rice is quantitatively the most important because it is the main- 
stay of the diet of more than half the human race. The greatest rice-eating 
areas are concentrated in the south and east of India, Southern China, the 
Malay Peninsula, Java, the Philippines, most of the East Indies and Japan. 
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About two-thirds of the world’s rice growing area is in India and China — 
90 percent of the world’s rice crop is produced in Eastern Asia. 

A study of rice-eating nations by the Food and Agriculture Organization 
of the United Nations (5) emphasizes the importance of levels of economy 
and literacy in the nutrition problem. Arable land is small by comparison 
with population and most of it must be devoted to cultivation of high calorie 
foods such as rice. Moreover the people lack the purchasing power for im- 
ported food to supplement their rice diet. They are also generally very poorly 
educated which complicates the teaching of proper nutrition. Thus the prob- 
lem is complex and the ultimate solution seems to lie chiefly in raising living 
standards. A more expedient measure, however, lies in developing methods 
for improving the present rice diet. 


The Nutritional Contributions of Rice: Rice is eaten in many forms 
throughout the Orient, ranging from “whole” rice (so-called “brown rice”) 
from which the indigestible outer husk only has been removed, through 
various stages of milling, pounding and parboiling, to completely refined 
milled white rice. A description of the various types of rice is summarized 
in Table 1. 

In its “whole” form, i.e. husked rice, rice is a source of valuable nutrients 
including protein and many of the B vitamins, and vitamin E. Unfortunately, 
however, the consumption of rice in this form is extremely small. Even so, 
husked rice as the major constituent of the diet cannot — like any other 
single food — be expected to provide all of the essential nutrients. It is far 
from a “complete” food. One pound of husked rice will provide, for ex- 
ample, approximately the following percentages of the Recommended Daily 
Allowances of the Food and Nutrition Board of the National Research 
Council: 


TABLE 2—Nutritional Contributions of “Brown” Rice (4) 





TT ee eT 140 per cent 
es ae EIT ra 15 
RENNER nee rrr Broo 200 
iia aac el 55 

I: isiciasaneaenatneataniaatihaeilitaiitiaiacaciabiiialtadtitae 85 
eect eatinaiieaneael 45 
ne 0 
a 0 

SID oecencrensnermeosarsmenesinaccscnnennenneis 65 (approx. ) 





It should be pointed out, however, that these allowances are not mini- 
mum requirements, but represent liberal goals which include a generous 
margin of safety to compensate for variations in individual requirements. 
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— TABLE 1 — (13) 
te TERMS DEFINITION COMMENTS 
my Paddy Rice in the husk after 
On Unhusked rice threshing. 
i.e - Rice minus its husk, with In many varieties of rice, the = 
. the germ, pericarp, and carp and part of the aleurone layer 
-“ Husked rice aleurone layers intact. have a brown color; hence the term 
rly “brown rice” for husked rice. Other 
ob- Brown rice varieties, however, are white, so 
: that the general use of the term 
. “brown rice” is not appropriate. 
CS 
Rice from which the husk The term “home-pounded” is pref- 
and aleurone layer have erable to ‘“‘hand-pounded” since in 
Home-pounded been removed without the some areas a pounding apparatus 


rice use of power machinery. 


gh Hand-pounded 
ed rice 


worked by the foot is used. Home- 
— usually removes the germ 

rom most of the grains. The degree 
to which the germ, aleurone layer, 
and pericap are removed depends 
on vigor and duration of pounding. 





Undermilled rice Rice from which the husk, 
its germ, pericarp, and the 
y; Lightly milled rice aleurone layers have been 
partially removed by 


The degree of milling referred to is 
variable. Usually most of the grains 
in undermilled rice are deprived of 
the germ, and part of the pericarp 








7 Unpolished rice | power machinery. and aleurone layers. 

ar Milled rice Rice with its outer layers See below under polished rice. 
: (germ, pericarp, and 

X- 8 White rice aleurone layer) removed 

ly by power machinery. 

h 


Milled rice treated after 
milling with polishing 
powders. 
7 Polished rice 


The term ‘‘polished” should be re- 
served for rice so treated. It is, how- 
ever, sometimes applied to milled 
rice. The chemical composition and 
vitamin content of milled rice and 
polished rice are about the same. 





Rice obtained by pounding 
or milling from paddy 
Parboiled rice which has been steeped 
in water, steamed, and 
subsequently dried. 


Parboiled rice may be home-pound- 
ed or milled to various degrees in 
the same way as “raw’’ rice. 





The outer layers of the 
Rice bran grain with part of the 
germ. 


A by-product of the —— or 
milling of rice. It often contains 
some husk. 





The inner bran layers, with 
: Rice polishings part of the germ and a 
S small percentage of the 
starchy endosperm. 


A by-product of the milling of rice. 
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This means that brown rice may not fall as far short of meeting nutritional 
requirements as indicated at first glance by the above table. 


Protein Value of Rice: The protein content of rice is lower than that 
of most other cereals. Compared to wheat, for example, rice provides about 
35.5 grams of protein per pound as against 53.5 grams per pound. The 
biological value of rice, however, is generally considered to be superior to 
that of wheat, corn or oats (5, 6, 7). Table 3 lists the amino acid composi- 
tion of wheat, corn and rice proteins (5). From this it can be seen that rice 
protein contains slightly higher percentages of the eight amino acids* essen- 
tial in the diet for nitrogen balance in adult man, with the exception of 
leucine which is highest in corn. Arginine, required by man for purposes 
other than nitrogen balance, is also present in larger amounts in rice. 

There is also some experimental evidence that rice proteins may be 
superior to those of enriched white flour (8). 

Considerable improvement in the utilization of rice proteins is obtained 
when rice is supplemented with milk powder (9). Further, the proteins of 
meat, fish and the soybean have also been found to improve the nutritive 
value of rice proteins by supplementation with more adequate quantities of 
those essential amino acids low in rice (9). 

Although rice protein is of excellent quality compared to most cereal 
proteins, the total amount of protein provided is low and requires some 
supplementation with other proteins, preferably of animal origin. 


TABLE 3—Approximate Amino-Acid Content of the Proteins of Cereal Grains 
(Calculated to 16.0 Grams of Nitrogen) ** 








Amino Acids Whole Whole White (milled) 
Wheat Maize Rice 
Gm. Gm. Gm. 
ID sascscsisnisaniisciacnmnmimnevnn 4.2 4.8 7.2 
Le re 2.1 2.2 1.5 
_ een Erne 2.7 2.0 3.2 
BIND | sinsirennireesennnnnidnisnniansiineivis 4.4 5.5 5.6 
II cnevinsenmnnsininncintaninnn 1.2 0.8 1.3 
IIE ccnenciurisitaninncinienwionion ee 5.0 6.7 
BIE snesicisistaicnnnnrnesininnnninitions 1.8 1.5 1.4 
RT IR eae 2.5 3.1 3.4 
IE si cuncinhnideebiieiaceninniins 3.3 3.7 4.1 
I naan let siaialcaatiniaas 6.8 22.0 9.0 
IND inti cticacpanaaiisttia sa liieaialiaen 3.6 4.0 5.3 
II seilissitdsiccindcaiuiiiiaiibiiiiaidiabiats 4.5 5.0 6.3 
SO ncnnnninasnmnnantaisontnnennsmnntaniiciine — — 10.3 





**Equal to about 100 grams of protein. 
*Methionine, tryptophane, threonine, valine, isoleucine, leucine, phenylalanine, lysine. 
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Vitamin Values of Rice: Whole, brown rice contains negligible amounts 
of vitamins A, D, and C, but it is quite rich in the fat-soluble vitamin E (10). 
The water-soluble B vitamins compare favorably with those of whole wheat, 
except for thiamine which is higher in wheat, and for riboflavin which is 
very low in rice. 

White rice loses most of these vitamins in the milling process and what 
little is left is often further lost by excessive washing in the preparation of 
tice and by discarding the cooking water if the rice is cooked by a method 
using large amounts of water. Table 4 gives average vitamin values for both 
husked (brown) and milled (white) rice: 


TABLE 4—Average Vitamin Content of Rice in Parts per Million (7) 








Vitamin Husked Rice Milled Rice 
pg | ee 0 0 
| 3-5 0.6—1.0 
EERE Eee .8-1.0 0.28 
Nicotinic Acid ................ 55 15—20 
Pantothenic Acid .............. 17 6.4 
PD cctcesininasessnmnniisnns 10.3 4.5 
Choline Chloride .............. * 880 
Vitamin A (I.U./gm.).... .5—1.0 0 





*No value given. 


Other Nutritional Values: The mineral content of rice is low. It is espe- 
cially poor as a source of iron and calcium. Further, the calcium-phosphorus 
ratio is only about 1:10 which is poor with respect to the proper utilization 
of these minerals (7). Most of the fat is removed on milling, and with it, 
vitamins A and E. 

Whole rice, therefore, may be regarded as generally comparable in nu- 
tritive value to other cereals, being superior in some respects and inferior 
in others. Diets composed mainly of rice will, therefore, be seriously lacking 
in many essential nutrients and should be supplemented by adequate amounts 
of other foods such as meat, fish, milk, fruits and vegetables. 


Nutritive Value of Rice as Affected by Processing 
and Cooking Procedures: 


In the Orient rice may be processed in a wide variety of ways. The paddy 
may be home-pounded or it may be milled to varying degrees in small com- 
mercial rice mills. The loss of nutrients varies directly with the degree of 
milling. Light milling is advantageous to the miller because it provides a 
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greater yield of rice per pound or ton of paddy. It is advantageous to the 
consumer because the nutritive losses are less. Lightly milled rice, however, 
is generally less acceptable to the majority of consumers, white rice being 
preferred both as to taste and as a mark of “social prestige.” Another factor 
against the use of husked rice is its poor keeping qualities. Such rice is more 
susceptible to rancidity and spoilage and to insect infestation than is highly 
milled white rice. 

In remote localities where rice mills are not available, rice is prepared 
from the paddy at home by simple hand or mechanical pounding. This 
method has proved to be valuable because the labor and effort required are 
often a deterrent to the complete removal of the bran. The retention of vita- 
mins and minerals in proportion to the portion of bran remaining has been 
reflected in an appreciably lower incidence of beriberi in areas where home 
milling prevails. 

In India the preferred method of processing rice from the paddy is par- 
boiling. This method involves soaking the paddy for a day or two; steaming 
to split the woody husk and facilitate removal; drying; and finally milling. 
Recent scientific research has shown that parboiling as a means of processing 
rice has definite nutritional advantages in that it facilitates an increased 
retention of the water-soluble vitamins. This is explained by the fact that 
during steaming, the water-soluble nutrients which are concentrated in the 
outer germ and aleurone layers diffuse through the grain toward the kernel. 
When the germ and aleurone layers are removed by subsequent milling, the 
vitamin loss is thus much less than that which occurs in “raw” (not par- 
boiled) rice (11). Milled parboiled rice contains from two to four times 
as much thiamine and niacine as milled raw rice (12); further, the pene- 
tration of the vitamins into the grain during steaming of parboiled rice 
seems to render them less susceptible to loss during washing. Parboiled rice 
is generally unacceptable in the Orient, aside from India, because of the 
accompanying changes in color and taste. 


Preparation and Cooking: There are literally dozens of ways in which 
rice is prepared and cooked in the Orient. Preliminary washing may range 


from a single rinsing to soaking and repeated washings. Cooking methods 
include: 


a. Large amounts of water are used and the excess drained away, carrying with it 
much starch which has been rendered soluble. 


b. The rinsed raw rice is immersed in water just sufficient to swell the grains 
properly and cooked in a double boiler or over a slow fire, to avoid charring 
at the bottom, until the water is fully absorbed. 


c. Rinsing of the cooked rice. This is often done to ensure the complete removal 
of the films of soluble starch on the surface of the grains. 
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d. Rice is sometimes partly cooked by boiling, after which the water is drained 
off and the half-cooked rice is steamed to a state of tenderness in a pan or 
basket in an enclosed space over freely boiling water. 


While cooking may deplete rice of nutrients, by far the most serious 
losses are incurred in the preliminary washing. Thiamine losses in the wash- 
ing of milled rice, for example, may range from 40 to 100 per cent. Losses 
are less in brown rice and parboiled rice. Most serious losses of nutrients 
occur in methods which combine drastic washing of rice with discarding 


of the cooking water. 


Improving the Nutritive Value of Rice Diets: 


It has been known for more than fifty years that beriberi is a dietary 
deficiency disease and for more than forty years that the parts of rice lost 
in milling have preventive and curative action. Apart from beriberi, numer- 
ous other deficiency states occur much more frequently among rice eaters 
than among wheat eating populations.* These include keratomalacia (soft- 


} ening of the cornea), stomatitis (painful inflammation of the mouth), glos- 


sitis (inflammation of the tongue), cheilosis (fissures in the angles of the 
mouth), burning feet and cirrhosis of the liver. 


As pointed out in a recent F.A.O. survey of rice diets (13): 

“Experience in prison camps in the East during the war has added consider- 
ably to our knowledge of deficiency diseases. A striking fact was the high inci- 
dence in these camps of neurological manifestations associated with deficiency of 
factors in the B complex of vitamins. Burning feet, retrobulbar neuritis, spinal 
ataxia, spastic ataxia and simple spastic paraplegia were among the conditions 
observed, in different combinations or separately. The first of these is known to 
be common among rice eaters of the poorer classes; the others also occur, but little 
is known as regards their frequency. Another important food deficiency state is 
liver damage leading to hepatic cirrhosis. Considerable attention is now being 
given in East and South Africa to this condition which may perhaps prove to be 
the most common of all food deficiency states in the tropics and the East.** 

“A new picture of food deficiency disease appears to be emerging. Further 
research on this subject — which is greatly needed is likely to provide more evi- 
dence of the ill effects of malnutrition on the human organism and to show that 
deficiency states which are still relatively unfamiliar are exceptionally prevalent 


among rice-eating populations.” 


Typical makeup of rice diets in the Orient are shown in Table 5 (13): 
A characteristic of these diets is that rice supplies over 70 per cent of 


total calories and that other foods, particularly of animal origin, are present 
in relatively small amounts. Thus, even if the rice itself were not seriously 





*Probably because diets of wheat-eating nations contain more substantial amounts of foods 
other than cereals; i.e. meat, fish, milk, eggs, fruits, vegetables. 
**Ed. Note—c/. Reference No. 14. 
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impoverished in food value by milling and poor methods of home prepara- 
tion, these diets would still remain inadequate because of their general 
composition. 

Because of these facts serious attention has been devoted to the nutti- 
tional problems of the rice eating nations by many governmental and inter- 
national groups. As early as 1921 and 1923 these problems were discussed 
at meetings of the Far Eastern Association of Tropical Medicine in Batavia 
(15) and Singapore (16); later, at a conference sponsored by the League 
of Nations in Bandoeng, Java, in 1937 (17); and more recently at special 
conferences in Singapore in 1946, (18) and in India in 1947. In general, 
these resulted in attempts at public education, legislation to increase the 
amount of undermilled rice produced, and the like. These efforts were difh- 
cult to achieve and ended in generally negative results. 

In February, 1948, the F.A.O. held a meeting of a Nutrition Committee 
in Baguio, Philippines (19) to review the problems of rice-eating countries 


and to make practical recommendations for improving the nutrition of these | 


countries in the light of present day available scientific and technologic 
information. 

Discussions at this conference centered on defining the existing def- 
ciencies of rice diets and in the possibility of improving these diets in two 
major respects: 

1. Increasing the supplies of other important foods including other 
cereals and roots in partial replacement of rice; animal products, especially 
fish; pulses and nuts, particularly soybeans and “soy bean milk’’;' vegetables 


TABLE 5—Rice Diets in Various Countries (per capita per day) 











Rice Diets Pa India Philippines — 
Gm. Gm. Gm. Gm. 
Oe TR 359 477 408 585 
Other cereals .............. 69 Negligible Negligible Negligible 
ND - sinceieieccninnaiiien 28 52 pat 6 
Vegetables ................ 218 34 165 57 
IED hsicensesiciiinaiinanne 27 3 Unrecorded 1 
SED -cencninminenianiianmnnion 30 Negligible 145 20 
STD: -cccsannapaieasisnndenapicanein 31 2 21 1 
ee 5 Negligible Negligible Negligible 
NEE aiccivenennninniinesons 30 11 ' 2 17 
SD seninniicsinnniosecinicsiitian 4 Negligible 18 Negligible 
Total calories .............. 2020 2000 2038 2100 


Total protein .............. 55 40 75 51 
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and fruits; special supplements such as rice polishings and food yeast; special 
means of improving the calcium and riboflavin levels of the diet. 


2. Nutritional improvement of rice itself as an immediate expedient 
and because this food remains, at present, the bulk of the diet throughout 
the Orient. Methods for improving the food value of rice concerned milling 
procedures; educational campaigns to improve washing and cooking prac- 
tices; encouragement of the use of parboiled rice and the introduction of 
its modern equivalent, ‘‘converted” rice; and finally, enrichment of rice with 
synthetic nutrients similar to the enrichment of white flour in the United 


States. 


The conference location in the Philippines was a happy choice. During 
1947, independent studies were under way by a public health team of the 


i U.S. Public Health Service and Department of Health of the Republic of 


+ 


the Philippines concerning the incidence of beriberi in an endemic subtrop- 
ical area, the province of Bataan. This survey was made possible by funds 
and equipment from the Williams-Waterman Fund for the Combat of Diet- 
ary Diseases and from United States public funds. The extremely high in- 


) cidence of beriberi shown by this survey and the dramatic Bataan experiment 


with enriched rice will be discussed in the February, 1952, issue of this Review. 
This experiment, begun in 1948 and still under way, represents a powerful 
answer to the questions raised in the present review. The Philippine people 
alive today as a direct result of this experiment are a living monument to 
the achievements in public health and welfare made possible by the deter- 
mined application of the results of modern nutrition research. What has 


» been done in the Philippines can also be done in the other rice-eating coun- 


a gt 


tries of the world. 


Conclusion: 


A large percentage of the world’s population today is malnourished. 
This is true even in the United States, the “land of plenty.” It is much more 
true of the teeming populations of Asia, living in large part on a diet of rice. 

The problem of world malnutrition can be approached from several 
directions. (1) A major factor is getting enough calories. This involves an 
increase in the arable area of the world; improvement in techniques of agrti- 
culture to increase the crop yield per acre. (2) Education to improve eating 
habits and customs; to make the most nutritionally of the available food. 
(3) Public health measures for the enrichment of staple foods. 


The first and second of these, coupled with a decrease in world popula- 
tion, represent the most desirable long-range solutions. The third approach, 
however, is both practical and expedient. It represents a short-range answer 
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which can be put into effect with a minimum of time, effort and expense 
and with an immediately perceptible achievement in the saving of millions 
of human lives. 
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